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1. Onuc HaBYAJIBLHOI AMCHUILTIHA

HalimenyBaHHs TOKa3HUKA

["aimy3pb 3HaHB,
CIIeL1aIbHICTh, OCBITHS
nporpama, piB€Hb BHIIO]
OCBITHU

XapaKTepHUCTHKA
HaBYAJIbHOI JUCIUATUTIHH
(Oenna ¢hopma nHasuanms)

Kinpkicth kpeauTiB — 8

KinekicTs MoayiiB — 4

KijbKicTh 3MICTOBHHUX
MOJTYJIiB — 6

1. ImpguBimyanbHe
3aBHaHHa  1.«3HaxomKeHHs
BJIACHUX 3HAUYCHb 1 BJIACHHUX
BEKTOPIB MATPHUIIb»

2. PP «Po3B'sa3yBaHH
TudepeHIiaTbHIX PIBHAHB Y
NPUBATHUX MOX1THUX»

3arajgpHa KUIBKICTh T'OJIUH

—136/240

KiIbKICTh THIKHEBUX
TOJIMH JJI IEHHOT (hopMHU
HaBYaHHS:

aynutopanx — 4,25 rog.
caMoCTiitHOT poOoTH
CTyJeHTa — 2 TOJI.

I'any3b 3HaHb
12 «ladopmartirini
TEXHOJIOT1D»

(umdp i HafiMeHYBaHH:)

CronemiaJbHICTH
122 «Komm’orepHi

HAaYKW»

(xon 1 HaliMeHyBaHHS)

OcBiTHA nmporpama
laTENnEeKTYAILHI CUCTEMU
Ta TEXHOJIOT1]

(HaliMeHyBaHH)

PiBeHn BHIIOI OCBIiTH:

11(50) 1005071
(OakasiaBpChKuil)

Huxn npodeciiinoi
M ITOTOBKH
0606 ’a3K06a

HaBuyanbHuii pik

2021/2022

Cemectp

Jlexmii”

40 ron. 32 rop.

IpakTuyHi, ceMinapchbKi~

JlaGoparTopni-

32 ron. 32 ron..

Camocriiina po6ora

56 roz.

48 ron.

Bua konTpoJiio

ICIIUT ‘ ICIIUT

CriBBiOHOIIIEHHS KIJBKOCTI
craHoBuTh: 136/ 104.

“AyIUTOpHE HaBaHTAKEHHS MOXe OyTH 3MeHIIeHe abo 30ilblleHe Ha OJHY TOAMHY
3aJIe)KHO B1J] pO3KJIAAY 3aHSTh.

TOMH ayAUTOPHHUX 3aHITh JO CaMOCTiliHOI poOoTH



2. MeTa Ta 3aBJaHHA HABYAJLHOI JHCIHUILIIHA

Merta: 1IuHOOKe 3aCBOEHHS 3HAHb IOAO OCHOBHMX METOMIB BHIIOI MaTEMAaTHKH, IO
3a0e3mevarhb JIOTIKy MaTEMaTUIYHOTO MUCJICHHS CTYJICHTIB.

3aBIaHHMA:3aCTOCOBYBATH CYYaCHUM I1HCTPYMEHTApid y BHIVISAI CHCTEM KOMII FOTEPHOT
MaTEMATHKH Ta IHITUX MPUKJIAHUX IIPOTPaM JIsl BUPIIICHHS 3a/1a4
MIPOCKTYBaHHs;, BUOUpATH cepell ICHYIOUMX METOJIB MaTeMaTHYHHX 3aJad Ti, SKi BiAMOBIAAIOTH
KOHKPETHIH 3a/1a4i, 110 BUPIITY€ETHCS.

3rifHO 3 BUMOTaMH OCBITHBO-TIPOQECiiHOI HporpaMu CTYyIEHTH TOBHUHHI JOCSATTH TaKHUX
KOMIICTEHTHOCTEH

1. 3K 4. 3naTtHicTh 10 aOCTPaKTHOTO MHCJICHHS, aHATI3y Ta CUHTE3Yy Ha BiIIOBITHHX
PIBHSIX

2. 3K 5. 3parHicTh omiHIOBAaTH Ta 3a0€3MEUyBaTH SKICTh BHKOHYBAHUX POOIT

3. 3K 16. ba3osi 3HanHs B 0o0nacti pyHIaMEHTAIBHOT Ta MPUKIAJAHOT MATEMaTUKH Ta
YMIHHS X 3aCTOCOBYBATH B HAYKOBO-IOCIIAHIN 1 TpodeciiHii MisIbHOCTI.

4, ®K 1. [pyHroBHa MareMaTH4Ha IiJrOTOBKA, & TAKOXK MiArOTOBKA 3 TEOPETHYHHX,
METOAMYHUX 1 QITOPUTMIYHMX OCHOB 1H(OpMAIIfHUX TEXHONOTIH [JIi BUKOPUCTAHHS
MaTeMaTU4HOTO amapary Wi 4yac BHpIMICHHS MPUKIAJHUX 1 HAYKOBHX 3aBAaHb B 001acTi
iHpOpMaLiIifHUX CUCTEM 1 TEXHOJIOTIH.

IIporpamMHi pe3yJbTaT HABYAHHSI:

ITPH 1. 3maTHicTh 1O MAaTEMaTUYHOI'O Ta JIOTIYHOI'O MHUCJIEHHS, 3HAHHSI OCHOBHHUX IOHSATH,
imeir i MeToAiB (yHIAMEHTAIBHOI MaTeMaTWKH Ta BMIHHS X BHUKOPHUCTOBYBATH Il dac
PO3B’sI3aHHSI KOHKPETHUX 3aBJaHb.

[IPH 7. 3HaHHS TEOPETUYHUX OCOOIMBOCTEH UHMCEIbHUX METO/IB, MOXJIMUBOCTEH iX
ajanTanii 0 1HXKEHepHUX 3aJay, YMIHHS BUKOPHCTOBYBaTH YHCEIbHI METOAU TiJ dac
PO3B’sI3aHHA PI3HUX NPUKIAIHUX 3a/1a4.

MixaucuunjiHapui  3B’SI3KM: U1 BUBYEHHS JUCHUIUIIHU «MeTonu OOYHCICHbY
HEOOX1THO BOJIOJITH 3amacoM 3HaHb TaKWX AMCUMIUIIH, SK MaTeMaTUYHUN aHami3, aiaredpa Ta
reoMetpisi, AudepeHIianbHl piBHAHHA, IporpaMyBaHHs. B monanbiioMy 3HaHHS 3 AMCLUUILIIHU
«Meroau oO4YHCIEHB»  CTAaHYTh OCHOBOIO JUIsi BHUBYEHHS TaKUX TUCIHILIIH, AK «Metoau
onTuMizarii, «PIBHIHHA MaTeMaTUyHOT QI3UKW» Ta 1H.

3. IIporpama HaBYAJIbLHOI JUCHHUILIIHUA

Moayas 1.
3micToBuuit Mmoayasb 1. Knacugixayia noxuook, 0ii 3 nabauxncenumu eeauvunamu. Ocnoeu
pobomu y cepedosuuye nakemie MathCAD, MATLAB ma mosu npozpamysanns Python.
Tema 1. Becmyn 0o nasuanvnoi oucyuniainu «Memoou o6uuciens.
[Ipenmer BuBYEHHs 1 3amaui gucuMIUTiHM  «Metoau oOGuucieHb». OCHOBHI iCTOpPHUYHI
eTarny po3BUTKY O0UHCITIOBAIbHOI MaTeMaTHKHU.
Tema 2. 3naiiomcmeo 3 naxkemamu MathCAD, MATLAB. Ocnosni xapakmepucmuku i
npunyunu poéomu. Ocnosu poéomu y cepedosuuyi Python.
3HaifoMcTBO 3 makeramu npukiaaaHux nporpam (IIIIT) mas aBromaTtu3aliii MaTeMaTHIHUX
1 HaykoBUX po3paxyHkiB MathCAD. OcHOBHI XapakTepUCTUKU 1 NMPUHIMUNHM POOOTH B MaKETI
MathCAD. IIporpamyBanns B IIIIII MathCAD. I'padika mnakery. BuxopucranHs makery
MathCAD st pitlieHHS HARMPOCTIIINX 3a/1ad.



3HaifoMcTBO 3 makeramu npukiaaaux nporpam (IIIIT) mas aBromaTtu3ariii MaTeMaTUIHUX
1 HaykoBux po3paxyHkiB MATLAB. OcHOBHI XapakTEepHCTHKHA 1 MPUHIUIHA POOOTH.
[TporpamyBanns y maketi MATLAB .

OcHoBu pobotu y cepemosuiii Python.

Tema 3. Mamemamuune mooenrosanus. Ocnoeu meopii nOXuoGoK .

OcobmuBocTi MOOymOBH MaTeMaTHYHHX Mojeneil. Crmocobu ommcy: JaeTepMiHaHTHI
MoJeni, croxacTuyHi Mozeni. KinbkicTh peanizamiii i TouHicTh 004rcneHb. [loxubku oOunciieHs,
JITOPUTMIB, MaTEMaTUYHUX Mojiesiel. AOCOIOTHA 1 BiTHOCHA MOXHOKH. [lomupeHHs moxubox.

MoayJIbHHH KOHTPOJIb

3MmicToBHUI Moay/ab 2. UucelbHe PO3B'si3yBaHHA PiBHSIHB I cHCTeM ajredpaidyHHX
PiBHSIHb.
Tema 4. Yucenvni memoou piuiennsa ancedpaidyHuX ma mpanclyeHOeHMHUX PiGHAHb.

Meroau BimaiIeHHS KoOpeHiB piBHsAHb. Teopema bombnano-Komii. Merox amxoTowii.
Meton xopa. Merox portuunux(HproToHa), momudikarmis mertoniB. KomOiHOBaHMI MeTO.
301kHICTh MeTO/iB. Bu3HaueHHs moxuOku oOuucieHb. HaGmwkeHe pilieHHs piBHAHL METOJIOM
iTepamiid  (MOCIIMOBHUX HAOMMXKEHB). TeopemMa mNpo 30DKHICTP METOAYy WPOCTOi iTeparii.
Buxopucranns mnakerie MathCAD, MATLAB Tta w™MoBM mnporpamyBanHs Python s
PO3B'I3yBaHHs piBHSIHbB, BOyIOBaHI QyHKIIIT makeriB Ta Python.

Tema 5. Yucenvni memoou niniitnoi anzeopu.

Pimenns cucremu miniiHuX anreOpaivanx piBHsAHb (CJIAP) meromom [ayca. Cxema
enuHoro posnoxainy. [Ipsmiit 1 3BopoTHuit Xia. OOuYKCiIeHHs BU3HAYHUKA MaTpUIll MeTooM [ayca.
3naxomkeHHs 3BopotHoi Mmarpuii. Pimenns CJIAP wmeromom mporony. Itepariiini meromu
pimienns CJIAP. BuznadueHnns 1 Buaiu HOpM MaTpulll. 3BEACHHSI CUCTEMH JI0 BUIY, 3pYUYHOMY IS
itepamiii. Meton mpoctoi ireparii (fko6i). Teopema mpo 30ixkHICTE MeTony. Meton [ayca-
3eiinens. Teopema mnpo 30ikHICTh. IlopiBHsSHHA MeToiB. PimieHHs cucTeM piBHSAHb Ta
HepiBHOCTel y cepenosuini nakeriB MathCAD, MATLAB Tta moBu mporpamyBanus Python mis
po3B's13yBaHHs piBHsHB, BOYJ0BaHi (yHKIIii makeTiB Ta Python.

MoayJIbHMH KOHTPOJIb

3micToBuii MoayJib 3. Inmepnonauina ma nabauxicenHs NOJTIHOMAMU

Tema 6. Ilocmanoexa 3a0aui nadauxcennsn Qynkuii. Inmepnonayinnuii noninom Jlazpanarca.

[locranoBka 3ajmaui 1HTepmojsAnii Ta ekcrpanossmnii. [lobyaoBa i1HTEpHONALIMHOTO
noniHomy Jlarpanxa. IIpuknanu Bukopucranss. [ToxuOka inTepnomsmiinoi popmynn Jlarpanxka.
Pimennss 3amaui  iHTepnonsmii y cepenosumii nakeriB  MathCAD, MATLAB ta wmoBu
nporpaMyBaHHs1, BOyoBaHi (yHKIi1 makeriB ta Python.
Tema 7. Ilepwa i opyza inmepnonauiini gpopmynu Hotomona. @opmyna I'ayca.
Kinuesi pi3Humi Ta iX BiacTHBOCTI. BuBij meprioi Ta Apyroi iHTepHoOJALiiHOI (opMyH
HrroTona. 3anumikoBi wienn iHTepnoysmiiHux dopmyn. llenrpanshi pizuuii. [lepma ta gpyra
iHTepnosALiiHI popmyiu ["ayca.
Tema 8. Habnuswcene ougpepenyitoeanns @ynkyin ,3a0anux sAK maoauys . 3eopomua
inmepnoaayis.

Habmmkene mudepeniitopands (yHKIiH ,3amaHux sk Tadmuil. OIiHKa TOXHOKH.
3BOpPOTHA IHTEPIIOJISIIIS.

Moayas 2.
PP «3naxooixncennsa enacnux 3snauens i 61acHUX 6eKMopPie Mampuyby

Monayas 3.
3microBuii monyas 4. Haonuxncenna gpynxuyii. Ilodyoosea kpueoi no moukam.
Tema 9. Cnaaiin-inmepnonauyis.



[TocranoBka 3ajmaui. 3araJbHUM BUTISLA KyOiuHoro crutaiiHy. IToOymoBa KyOiduHOTO cIiIaiiHy.
Bumn crmaiiHiB. BupimieHHs 3amadi  3HaxoJDKEHHS Koe(imieHTiB KyOidHOTO CIUTaiiHy 3a
JIOTIOMOTOI0 MeTOZa mporony. PimeHHs 3anavi crijiaifHOBOI 1HTEPIOJALIT y CepelOBHILI MaKeTiB
MathCAD, MATLAB Tta moBu nporpamyBadHs Python s po3s'sisyBaHHS piBHSAHB, BOYIOBaHi
¢ynkuii makeris ta Python.

Tema 10. Memoo naiimenuwiux xkeaopamie (MHK).

Meton HaiimeHIIuX kBaapaTiB. [loctaHoBka 3aadi. 3aranpauii Bunaaok. CTenenuii 6asuc.
Bunagok niHiAHUX (QyHKIIA. Anpokcumariis TaOJMYHMX JaHWX 3a JIOMOMOTOK TpsSMoOi Ta
napaboJiu.

MHK y Bunaaky HemiHiiHNX QyHKIIH. MeTonu miHeapu3aiiii.

Pimenns 3amaui ampokcimamii y cepemoBumni nakeriB MathCAD, MATLAB Tta MoBu
nporpamyBanss Python, BOymoBani ¢yskiiii makeris ta Python.
MoayJIbHHH KOHTPOJIb

3micToBuii MonyJb 5. Hucenvne inmezpysanna.

Tema 11. Habnuowcene o6uucnenns inmeepanie. Ilocmanosexka 3aodaui. @opmynu
npamoxkymnukie. Keaopamypui ¢popmynu Heromona-Komeca. Iloxuoku. @opmyna Pynze.

[TocranoBka 3amadi oOumcieHHs iHTerpadry. Hainpocrimi kBaapatypHi ¢dopmyan —
dbopMyInu TiBUX Ta MpaBUX NPSIMOKYTHUKIB . ['eomeTpuuna intepnperanis. [lorpimnicts Gpopmyi.
dopmyna cepeHix NMpsIMOKYTHHKIB. ['eomeTpuuna inTeprperanis. [loxubka dhopmynu cepemnix
MPSIMOKYTHHUKIB.
3aranpHa imes KBaaparypHux ¢opmyn. Busim 3arampHOro BUAY KBaapaTypHOi (opMynu -
dopmyna Herorona-Koreca. @opmynu npsMokyTHukiB. @Dopmyna Tpameuiir. dopmyna
Cimricona(dopmyna mapabdon). ['eomerpuunuii 3micT. 3anumkoBudl wieH ¢opmyin CuMIicoHa
[Toxubku kBaapaTypHux ¢opmya. Popmyna Pynre. Meroauka 4HCEIbHOIO IHTETpYBaHHS Yy
cepenosui makerie MathCAD, MATLAB Ta moBu nporpamysanss Python, BOynoBaHi ¢yHKIii
naketiB Ta Python.

Tema 12. Keaopamypni gpopmynu Yeouwesa, I'ayca.

KBagparypna ¢opmyna Yebumena. Hemomiku kBagparypHoi (opmynun Yebuiesa.
OcobmuBocti BukopuctanHsa. Ksanpatypua d¢opmyna [Mayca. Bun mominomiB Jlexanmapa.
['eomerpuuHa iHTepnperauis. BriactuBocti mnomiHoMmiB Jlexxannpa. Busin ¢opmynu I[ayca.
OcoOnuBocti BUKopuctanss. [Ipukmnanu.

Tema 13. Yucenvne piwennsa niHiGHUX HmMeZpanbHux pieHany. Inmezpanvni pieHAHHA
Dpeozonvma, Bonomepa. Memoo Kinyesux cym.

IToctaHoBKa 3agadi OOYMCIEHHS IHTETPaJbHUX PIBHSAHb. BuUIU 1HTErpanbHUX pPIBHSIHb.
PiBusiHHs ®pearonbma mnepmioro ta Apyroro poay. PiBHsHHsS Bonbrepa. Teopis ®@penronbsma,
OCHOBHI TOJOXEHHS. 3aMiHa IHTErpajJlbHOTO pPIBHSAHHS CHCTEMOIO  JIHIHHUX anreOpaidHux
PIBHSIHb — METOJI KiHIIEBUX cyM. [Ipukiamm.

MoayabHUH KOHTPOIb

3micToBuii MoayJib 6. Po3é'a3anna 3euuaiinux oughepenuianvnux pienaus (3/P)

Tema 14. 3aoaua Kowi. Oonoxkpoxosi memoou. Memoou Eitnepa . Memoo Pynze-Kyma
[TocTanoBka 3amaui Komri. OmnokpokoBi metonu. Meron Eiinepa. Ytounenuit meron Eiinepa.
Meton Pynre-Kyra. Metonuka 3'sscyBaHHS TOPSAKY MOXUOKM HAOIMIKEHOTO METOIY PIllleHHS
3amaui Kommi. ['eomerpuvna iHTEepmperaiisi OJHOKPOKOBHX METOJIB. MeToIuKa YHCEThHOTO
po3B’s3anns 3/IP y cepenosumi nmakerie MathCAD, MATLAB ta moBu nporpamyBanns Python,
BOyioBaHi QyHKIiT makeTiB Ta Python.

Tema 15. bazamokpokoei memoou piwenna ougepenyianvhux pienans. Memoo Minna.
Memoo Aoamca. Iloxuoka memodis.

PiznuneBi meronu po3B's3yBanHs 3agaui Ko ( MeTonu tumy Ajgamca - eKCTpamnoisiiiHi
Ta iHTEepNoJIALiiHI ).baraTokpokoBi MeToau pimeHHs AuQepeHIiaTbHIX piBHAHb. MeTtoa MinHa.
3aranpHa moxuOka Merony Minny. Merox Apamca. 3aranpHa mnoxuOka meromy Anamca.
3actocyBaHHs MeTo/1iB MinHa 1 Anamca. [Tpuknagn

6



Tema 16. Piuwennsa cucmem 3euuaiinux oughepenyianvHux pienans I nopaoxy.

Pimennst cucrem 3BHualiHuxX audepeHIiaabHUX piBHAHb | mopsnky Meron Eilnepa.
Pimenns 3agaui Komri amst 3Buuaitiux audepeHnialbHuX piBHSIHD HOPSIKY BHUILE TEPIIOTO.
Tema 17. Bupiwennsn cpanuunux 3aoau. Memoo Kinuesux piznocmeii 0: JiHIMHUX 2PDAHUYHUX
3a0au.

3amiHa moxXiMHUX (DYHKIIH 3a JOMOMOTOK KIiHIIEBUX pizHOCTEeH. Metoxa nporony. Orinka
noxuOku. CTiMKICTh Ta 30DKHICTH pI3HHMLEBUX cXeM. Komm'ioTepHe MOJENIOBaHHA B
cepenosuinax nakeris MATLAB, MathCAD ta Python. ITpuknaau.

MoayJIbHHH KOHTPOJIb

Monayas 4.
PP «Po3é'a3zyeanns ougpepenyianbnux pieHaHb y NPUCAMHUX NOXIOHUX ).



4. CTpyKTypa HaBYaJbHOI 1M CUMILIIHA

KinpkicTs rogua

Ha3zBa 3MicTOBHOTO MOJYJIS 1 TEM Ychoro Y Tomy uucii
bl | T 71a0. C. p.
1 2 3 4 5 6
Moayasb 1

3microBHuii Moayab 1. Kiuacudikamiss moxubok, il 3 HAGIMKEHUMH BeJIHYHHAMH.
MATLAB Ta MOBH

OcHoBH poloTH Yy cepeaoBHIIe
nporpamyBanHst Python

naketriB MathCAD,

Tema 1. Bemyn 0o nasuansnoi 2 2

oucyuniinu «Memoou obuucienvy .

Tema 2. 3uatiomcmeo 3 naxemamu | 12 2 4 6
MathCAD, MATLAB. OcHosHi

Xapakmepucmuxu i npuHyuUnu pobomiu.

Ocnosu pobomu y cepedosuwi Python.

Tema 3. Mamemamuune mooenosanns. | 6 2 2 2
OcHosu meopii noxubox .

MoaybHHUiT KOHTPOJIb 2 2

Pa3oM 3a 3MICTOBHMM MOJTyJieM | 22 8 6 8

3micToBHUIT MOaYJIb 2. UncejibHe po3B'sA3yB

aHHSI PiBHAAHB i CCTEM PiBHSIHb

Tema 4. Yucenvni memoou piwenns | 18 6 6 6

aneeopaiyHux ma MmMpaHcyeHOeHMHUX

DIBHSHb.

Tema 5. Yucenvni memoou ninitinoi | 18 8 4 6

aneebpu.

Moay/ibHHIT KOHTPOJIb 2 2

Pa3om 3a 3MiCTOBHUM MoJTysiem 2 38 14 12 12
Ycboro ronus

3MicTOBHUIT MOAYIb 3. IHTepmosiisi Ta HAGJIMIKEHHS MOJTIHOMAMHU

Tema 6. Ilocmanoska  3adaui | 16 6 4 6

HAONUNCEHHS] @yHxyii.

Iumepnonayitinuu noninom Jlaepansica.

Tema 7. Tepwa i opyea | 18 6 6 6

inmepnonsayiuni  opmyau Hvromona.

Dopmyna layca.

Tema 8. Habnuowcene | 14 6 2 6

ougepenyiosants QyHKyit, 3a0aHUX

AK mabdauys. 360pomHa iHmepnosyisi.

MoayibHHI KOHTPOJIb 2 2

Pa3oM 3a 3mMicTOBHHM MOyJieM 3 50 18 14 18
Yceworo roaun | 120 40 32 38

Moayab 2
1.  PospaxynkoBa  pobora - - - 10

«3Hax0001cenHss  6NACHUX 3HAYEHb 1
BIIACHUX BEKMOPI8 MAMPUYD »




KoHTpoJbHuii 3axix — icnut

Ycboro roaus (3 cemecmp)

120

40

32

48

MonayJab 3

3microBuii MmoayJib 4. Habauxenns ¢yukiuiii. [lodynoBa KpuBoi o ToUKaMm.

Tema 9. . Cnaaiin-inmepnonayis. 10 4 2 4
Tema 10. Memoo Haumenuwux | 12 4 4 4
keaopamie (MHK).

MoayibHHIT KOHTPOJIb 2 2

Pa3om 3a 3MiCTOBHUM MojyJieM 4 24 8 8 8

3micToBHMIT MOaYJIb 5. HagmkeHe

o0umciaeHHs iHTerpaJiB.IHTerpajibHi piBHSIHHS.

Tema 11. Habnuocene obOuucnenns
inmezpanie. Ilocmanosexka 3aodaui.
Dopmynu NPAMOKYMHUKISG.
Keaopamypni ¢popmynu Hvromona -
Komeca. Iloxuoku. @opmyna Pynze.

14

6

2

6

Tema 12. Keaopamypni ¢opmynu
Yeouwesa, ayca.

10

Tema  13. Yucenvne  pimienus
JIHIAHUX  [HMezpanbHuxX  PiGHAHD.
Inmezpanvni pienanna @peozoivma,
Bonvmepa. Memoo kinyesux cym.

10

MoayJibHHII KOHTPOJIb

2

2

Pa3om 3a 3MICTOBHUM MOJYJIEM S5

36

12

10

14

3micToBHUMIT MOAYJIb 6. Po3B'si3anns 3BHYaliHN

X AudepeHiaIbHU

X piBusaus (31P)

Tewma 14. 3adaua Kowu. Oonoxpokosi | 10 4 2 4
memoou. Memoou Eiinepa . Memoo
Pynze-Kyma
Tema 15. Bazamokpoxosi memoou | 14 4 4 6
piwiennsa ougepenyianbHux pieHAHb.
Memoo Minna. Memoo Aodamca.
Iloxuoka memodis.
Tema 16. Piwennsa cucmem | 8 2 2 4
36UYAIIHUX oughepenuyianvnux
pienansy I nopsaoky.
Tema 17. Bupimennsn cpanuunux 3a- 10 2 2 6
oau. Memoo Kinyegux piznocmeit 011
JIHITHUX 2PDAHUYHUX 3a0aY
MoayibHHI KOHTPOJIb 2 2
Pa3oM 3a 3MICTOBHMM MOJyJieM 6 50 12 12 28
¥Yceboro roaun | 110 32 32 46
Moayasb 4
1.  PospaxyHkoBa  po0OoTa 10 10
«Po36'a3yeanns ougepenuyianvrux
PiéHAHD Y NPUBAMHUX NOXIOHUX)
KoHTpoabHuii 3axia — icut
Ycboro roaun (4 cemecmp) | 120 32 32 56
Ycboro roaqun 240 12 64 104




5. Temu ceMiHAPCBKHUX 3aHATH

Ne KinpkicTh
Ha3Ba Temu
/1 TOIUH
1
2
Pazom
6. TeMn NpakKTHYHUX 3aHATH
Ne KinpkicTh
Ha3Ba Temu
n/a TOIUH
1
2
Pa3zom
7. Temu 1a00pATOPHUX 3aHATH
No KinbkicTb
Ha3sa Temu
3/ T'onun
1 2 3
3mictoBuit Mmonyinb 1. Knacudikais moxubok, aii 3 HAOIMKEeHUMU
BenmunHaMu. OcHOBH poboTtH y cepenosutie nakerie MathCAD, MATLAB
Ta MOBH IiporpamyBaHHs Python
1. OcnoBu po6otu B makerax MathCAD ta MATLAB. 2
2. OcnoBu pobotu B Python.
1 o 2
3. Toxubxu obumncnenp. AGcomoTHa i BimHOCHA TOXUOKH. [TommpenHs 5
MOXUOOK.
2 | 3micToBU MOy 2. YncenbHe po3B's3yBaHHs PIBHIHb i CHCTEM PiBHSHb
2
4. Metoau pilieHHs] TPAHCIICHSHTHUX PIBHSAHB. 3a7a4a BiAIIICHHS 2
KopeHiB. MeToj TUX0ToMii. 2
5. Merona xopa, notnynux. KomOiHOBaHUI MeTO.
6. Merton itepauiii. [IpuBeeHHs cUCTEMHU 10 METOLY ITEpaLliid.
7. Pimennsa CJIAP metonom [Mayca. OOunciieHHsl BU3HAUYHUKA. 2
OOuncneHHs 3BOPOTHOI MaTPHIIi. 2
8. 3BenmeHHS cuCTeMH 10 BUAY, IPHIATHOMY ISl METOIY iTEpalliid.
Pimenns CJIAP metonom npocroi iteparii. Merton 3eitnens
9. .MoxaynpHHN KOHTPOJIb.
2
3 | 3microBwmii Moynb 3. [HTEpHONSAIiS Ta HAOTMKEHHS TIOJTIHOMAMHU
10. Iarepriossniiiamii momiHoM Jlarpamxka. 4
11. IMeprua i apyra inTepnonsAuiitHi popmynu HetoTona. Intepnonsuiiitna | 6
dbopmyna ["ayca.
12. HabmmwkeHe nudepenitiroBands QYHKIIH, 3aJaHUX K TaOIUIISL. 2
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JeTepMiHAHTHI MOJIENI, CTOXaCTHYHI MOJIEIII.

3BOpOTHA IHTEPIIOJISAIIIS.

13. MoaynbpHHUI KOHTPOJIb 2

Pa3om (3 cemectp) 32
4 | 3micToBuit Mmoayib 4. Habmmwkenns ¢pynkuii. [Io0ymoBa KpuBoOi 110 TOYKaM.
oo . 2

14. CrinalH-1HTEepIOJIAILIS 5

15. Meron HalimeHmux kBajpartis. JliHiiHa anpokcuMarltis. MeTo

HaliMeHIIMX KBajpartiB. KBajpaTuuna anpokcuMmartis. 5

16. Metox HaliMEHIIMX KBAAPATiB y BUMAJKY HENIHIHHUX (QYHKIIIH.

Jliniapizaris.
17. MonynbHUI KOHTPOIb. 5
4 3microBuii Moyns 5. Habnmxene oGuncienHs iHTerpanis. [HTerpansHi
PIBHSIHHS.
18. HabmmkeHe oOYMCIeHHs IHTETpaliB. MeToIu MPsMOKYTHHKIB. 9
dopmyna Tpaneriii, 00UnCIeHHs alpiopHOi Ta alOCTEPIOPHOT
MTOXUOKH. 5
19. ®opmyna CimricoHa, 0OUMCIEHHS allpiOpHOT Ta allOCTEPIOPHOT
MTOXUOKH. 5

20. ®opmyna YeOumiena ta ['ayca oOunciaeHHs 1HTETPaIiB. 4

21. InrerpanbHi piBHstHEA Ppearonsma , BomsTeppa. 2

22. MonynbHUN KOHTPOJIb.

5 3micToBui Moaynb 6. Po3B'si3aHHs 3BUYaiHUX AUQepeHLialbHUX PIBHIHb
(34P)
. . . . . 2

22. PimeHHs 3BU4aiiHuX qudepeHianbHuX piBHAHb. OTHOKPOKOBI

meronu Eitnepa. Meron Pynre-Kyra. 4

23. PimenHs 3BHYaiiHUX AudepeHuiaIbHUX piBHSAHB. bararokpokosi

) MeToaM — MeTox Anamca, Metod MinHa. 5
' 24. PimeHHs cucteM 3BUYalHUX JU(epeHIiaIbHUX piBHAHB | OpsIKY.
Meron Einepa. 2

25. Meto KiHIIEBUX Pi3HOCTEN i JTIHIMHUX TPaHUYHUX 3a7ad.

26. MoynsHHA KOHTPOITh 2
Pazom(4 cemectp) 32
Pazom 64

8. Camocriiina po6oTa
Ne Hasga temn Kinpkicts
3/m logun
1 | PoGora y cepemosumii nakerie MathCAD ta MATLAB. BuBuenus ta 7
3aCBOEHHS ~ OCHOBHHMX  XapaKTepUCTUK  MaTeMaTUYHMX  IaKeTiB,
MPUHLIMIIB POOOTH.
2 | OcHoBu nporpamysanssi Python. 6
3 OcobmuBocTi MOOymOBH MarteMaTH4YHHX Mojenei. Crocobu omucy: 2
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N

N

4 | Metoau pilieHHsS] TPAHCIICHICHTHUX PIBHSHb. 4

5 MeTton HpI0TOHY AJ1s1 CHCTEM HENiHIMHUX PiBHSHB. 301)KHICTh METOTY. 4

6 3HaXO/UKEHHSI BIJIACHUX 3HA4YE€Hb 1 BJIACHUX BEKTOPIB MaTpPHIIb. 10
Bukonanns PP.

7 | 3agaui HaOmkeHnHs ¢ynkuii. Habmmkene audepeniitoBadis QyHKIIIH, 6
3aJJaHMX SIK Ta0JIUIs. 3BOPOTHA IHTEPIIOJISIIIS

8 |Pobora y cepemoumii makeriB MathCAD, MATLAB, Python. 9
3acTocyBaHHs JECKpUNTOPHOI rpaduku
Pazom (3 cemecmp) 48

9 | Pi3HOBHM CIUTaliH-IHTEPIOJISAILIII. 4

10 | HaGmmkeHHs GyHKIIH 3a JOITOMOTOI0 TPUTOHOMETPUYHUX ITOJTTHOMIB 6

11 | PexypenTHi Qopmyiu iHTErpyBaHHS Ta IHTEIpyBaHHS 3a JIOTIOMOTOIO 6
dhopmynu PombGepra.

12 | YucenpHi METO/IM iHTETPYBaHHS MOBIHHUX IHTETpaiB 6
Posp'si3anns  3Buuaiinux audepenuianbHux piBHaHb (3/IP). Pobora B 18
nakerax MathCAD, MATLAB, cepenosumie Python . Boymoani
GyHKIii.

13 | Po3B'szyBaHHs nudepeHIialbHuX pPIiBHAHb Y MNPHUBATHUX MOXIIHUX. 16
Bukonanns PP.

Pasom (4 cemecmp) 56
Pazom 104

9. InpuBinyanbHi 3aB1aHHSA

Po3paxyHkoBa po6oTa . «3HaX0JKEHHS BJIaCHUX 3HAYEHb 1 BIIACHUX BEKTOPIB MATPULIb)»
Po3paxynkoBa po6ora . «Po3B'a3yBaHHs qudepeHIiaTbHUX PIBHAHD y MPUBATHUX MOX1THUX)

10. MeToau HABYAHHSA

[TosicHioBanbHO-UTIOCTPAaTUBHUN  (1HQOpMalifHO-peIENTUBHUN)  METOA: Ta  METOJA
MpOOJIEMHOTO BUKOHAHHS (JICKITis).

PenponyktuBHuii (mabopatopHi poOOTH).

YacTKOBO-TIOIIYKOBUM (€BPUCTUYHMI) Ta AOCIITHULBKHNA: (caMocTiiiHa poOOoTa Ta BUKOHAHHS
PP, kypcoBoi po6otn).

Hucuunmina «Meronun oOuucieHby mnependavae JeKUidHI (B T.4. 3 BHUKOPUCTaHHSIM
MyJbTUMEAINHOrO oONanHaHHsA) 1 J1a0OopaTOpHI 3aHATTS MiJl KEPIBHUITBOM BHUKJIAJaya Ta
CaMOCTIiHy poOOTy CTyJEeHTa 3a MiJIpyYHHKAMHU 1 MaTepiasaMu, omyOIiKOBaHUMHU Kadeaporo
(MeToaMyH1 TOCIOHUKH 1 MEpexeBl pecypcu), M0 3abe3rneuye 3aKpilsIeHHS TEOPEeTHUYHHUX
3HaHb, CIIpHsi€ HAOYTTIO MPAKTUYHUX HABUYOK 1 PO3BUTKY CAMOCTIHHOTO HAYKOBOT'O MHUCJIEHHS.
[lepenbaueno peryisipHi IHIUBITyadbH1 KOHCYIbTALII].

11. MeToau KOHTPOJIIO
BusHaueHHs piBHS 3aCBO€HHS CTYJACHTOM HABUYaJbHOTO MaTepially TUCIHUILIIHU

3MIACHIOETHCS IIIJIIXOM TPOBEAECHHSA MOTOYHUX (3aXUCT jald. poOiT, MOTOYHI KOHTPOJBHI 3
TEOPETUYHOTO MaTepiany) 1 MICyMKOBUX KOHTPOIIB (3aXHUCT 3MiCTOBHOTO MOMIYJISI, €K3aMEH).

VY 3aBHaHHA MOTOYHOIO KOHTPOJIO BXOOUTH CHCTEMaTHYHA IEpeBipKa pPO3YMIHHS W

3aCBO€HHS CTYJICHTOM MPOTPAMHOT0 MaTepially, BUKOHAHHS MPAaKTHYHUX 1 JIJabopaTOpHUX poOiT,
YMIHHSI CaMOCTIHHO TIPOPOOJISTH TEKCTH CKIIQJaHHS KOHCIICKTIB, HAIIMCAHHS 3BITIB, 31aTHOCTI
yCHO 200 MMUCHhMOBO MPECTABIATH NIEBHUI MaTepia.

[lepen micyMKOBUM KOHTPOJIEM CTaBUTHCS 3aBIAHHS MEPEBIPKH TIIMOMHHU 3aCBOEHHS

CTYACHTOM IPOrPAaMHOT0 MaTepiayly AWCHUIUIIHY, JIOTIKK W B3a€MO3B'S3KH MK ii OKpeMHUMH
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po3nigaMu, 3JAaTHOCTI TBOPUO BUKOPUCTATH NpUA0aHI 3HAHHS, yMIHHSA C(OpPMYBAaTH CBOE
BIIHOIIIEHHS JI0 MPOOJIEMH, IO BUTUIMBAE 31 3MICTY JUCIHUTLIIHU.

12. KpuTepii oniHioBaHHS Ta Po3M0ija 0aJiB, sIKi OTPUMYIOTH CTYJI€HTH

12.1. Po3nionin GaiiB, siKi OTPUMYIOTH CTYJIEHTH (KUTbKICHI KpUTEPil OL[iHIOBAaHHS)

3 cemectp
CkJ1a10Bi HaBUAJIBHOT banu 3a ogHe 3aHATTS KinbkicTs 3au41h | CyMapHa KiJIbKICTh
poboTu (3aBIIaHHSA) (3aBl1aHp) OaJtiB
3micToBHUIT MOaYJIb 1
BukoHaHHS 1 3aXUCT 3.5 3 9..15
1ab0paTOPHUX
(mpakTHYHHX) POOIT
MoayibHUN KOHTPOJIb 3...5 2 6...10
3MicTOBHUIT MOAYJIb 2
BukoHaHHS 1 3aXUCT 3..5 5 15..25
71a00paTOPHUX
(mMpakTUIHUX) POOIT
MoynpHHA KOHTPOJIb 3...5 2 6...10
3micToBHUIT MOaYJIb 3
BukoHaHHS 1 3aXUCT 3..5 3 9..15
1a00paTOPHUX
(MpakTUIHUX) POOIT
MoypHHIA KOHTPOJIb 3...5 2 6...10
Bukonanns 1 3axuct PP 9...15 1 9...15
Ycboro 3a cemectp 3 cemecTp 60...100
4 cemecTp
CxaioBi HaB4YaJIbHOL bann 3a ogHe 3aHATTS Kinbkicts 3aus11h | CyMapHa KUIbKICTh
poboTu (3aBHaHHs) (3aBHaHb) OatiB
3micToBHUIT MOayJIb 4
BukoHaHHS 1 3aXUCT 3..5 3 9..15
1a00paTOPHUX
(mpakTHUYHHX) POOIT
MoynpHHI KOHTPOJIb 3...5 2 6...10
3MicTOBHHUIT MOAYJIb S
BukonanHs 1 3aXuCT 3.5 4 12...20
1a00paTOPHUX
(mpakTUYHMX) poOIT
MoayapHHIA KOHTPOJIb 3...5 2 6...10
3MmicToBHUII MOaYJIb 6
Bukonanus 1 3axuct 3.5 4 12...20
1a00paTOPHUX
(mpakTUYHMX) poOIT
MoayabHHUIA KOHTPOJIb 3...5 2 6...10
Bukonanns i 3axuct PP, 9...15 1 9...15
Ycboro 3a cemectp 4 cemectp 60...100

CemecTpoBuil KOHTpOJIb (ICIIUT/3alliK) MPOBOJUTHCS y pa3l BIAMOBU CTy/AEHTa Bija OaiiB
NOTOYHOTO TECTYBaHHS # 3a HAasSBHOCTI JOMyCKy [0 icmuTy/3amiky. Ilin dvac ckianaHHS
CEMECTPOBOTO ICIIUTY/3aJIIKy CTYJCHT Ma€ MOXJIMBICTh OTpUMaTH MakcuMyM 100 GariB.

binet muis icnuty/3aniky cKi1agaeTbes 3 3-X MUTaHb. ..
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[Tutanus 6amu
1. Teopernune 0..30
2. Ilpaktnune 0..35
3. Ilpaktuune 0..35

12.2. SIxicHi kpuTepii OLIHIOBaHHS

HeoOximHuii 0OcsT 3HaHB I OJIeP>KaHHS TO3UTUBHOI OI[IHKHU:
® TIpEeIMET YUCEIbHUX METOIB, HOrO0 OCHOBHI MOHSTTS, BAMOTH JI0 YHCEILHUX METO/IIB;
e cranu po3B’s3yBaHHS 3agad Ha EOM, ocoOGnmBOCTI moOyAOBH MaTeMaTHYHHX MOJICIICH;

MOHSITTS PO OOYUCITIOBAILHUN €KCIIEPUMEHT;

e yuceNbHI METOH JiHIIHOT anredpu;
® YKCEJIbHI METOHU PIIICHHS HEJIHIMHUX PIBHSHB;
e wMeToaM OOpoOKM maHUX (METOIM  IHTEpIONAIii, ampoOKCUMAIls JaHUX, YHCEJIbHE
TuQepeHIliFoBaHHS Ta IHTETpYBaHHS, CTATHCTUYHA 00pOOKa JaHUX);
YHCeIbHE IHTETPYBaHHS;
YHCeIbHI METOM PillleHHS 3BUYaiiHUX Au(epeHIianbHuX PiBHIHbD, IHTETPAIbHUX PiBHSIHB;
CKJIaJ 1 MpU3HaueHHs nakeTiB npukiagaux nporpam MathCAD, MATLAB;
3acrocyBanHs maketiB MathCAD, MATLAB nmns pimeHHs 3a7a9 YHCETbHOI MAaTEMATHKH;
3aCTOCYBaHHsS MOBHM MporpaMmyBaHHs Python st BupilieHHS iHXXCHEpPHHX 3agad 3a
JIOTIOMOT'OF0 YMCEIIBHUX METO/IIB.

HeoOxigHuit 0OCsT BMiHB IS OJCPKAHHSI [IO3UTUBHOT OITIHKH:

e OOIpPyHTOBYBaTH BHUOIp YHMCEIBHOIO METOJY pPO3B’A3yBaHHS MaTeMaTHU4HOI 3ajadi, 3HATU
0Cco0IMBOCTI Horo peanizarii Ha EOM,

® BOJIOJITH alTOPUTMOM METOIy, BMITH CKJIACTH MpPOTpaMy Ha OJHIM 3 MOB MpOrpamyBaHHS,
BUKopucroBysaru rorose I1I1I1;

® [IPOBOJUTH HEOOX1/IHI OOUMCIIEHHS 1 aHAJII3 OTPUMAHUX PE3yJIbTATIB.

12.3 Kpurepii ouiHIOBaHHS pOOOTH CTYJEHTA MPOTATOM 3 CEMECTPY

3anoBinbHo (60-74). IToka3atu MiHIMYM 3HaHb Ta YMiHb. 3aXHCTHUTH BCi J1abopaTopHi
poOoTH, iHAWBiNyaneHe 3aBAaHHA. YMiTH npamoBatd y mnakeri MathCAD. 3natu mertoan
YUCEIHHOTO PO3B’sA3aHHS PIBHSAHB : TUXOTOMIi, Xopa, HeloToHa, KOMOIHOBaHUM, METO MPOCTOI
itepanii. YMmitu pimatu CJIAP metonom I'ayca Ta irepaumiiHuUMU MeToJIaMH. 3HATH METOAU
HaOmmkeHHs QyHkuid. BukopucroByBaru BOyaoBani ¢yHkiii nakety MathCAD st BupiteHHs
3aJa4 YUCEJIbHOTO aHalli3Yy.

Hoope (75-89). TBepao 3HaTH MiHIMYM, 3aXMCTUTH BCi 1HIUBIAyallbHI 3aBJIaHHS, BUKOHATH
Bci KP , 3axucTutu BCi TEOpPETHUHI MUTAHHS Ta IM03a ayJUTOPHY CaMOCTiIHHY poOoTy. YMiTh
npairoBati 'y makerax MathCAD, Matlab (Octave), ckmagatu mporpamu st BUPIIICHHS 3a71a4
YHCeNbHOT MaTeMaTHKH B Python. 3HaTu MeTonu 4rcenbHOro po3B’s3aHHS PIBHSHB : JAUXOTOMIl,
xopa, HeroToHa, komOiHOBaHuUM, MeTo] nipocToi itepauii. Ymitu pimatu CJIAP meronom INayca
Ta ITepalifHUMHU MeToaMH. 3HATH METOAU HaOimxkeHHs QpyHKIii. BukopucroByBatu BOy10BaHi
¢yuxkuii makerie MathCAD, Matlab (Octave), Python mis BupitieHHs 3a1a4 YHCETBHOTO aHAII3Y.

Bigminno (90-100). 3mati BCi KOHTPOJIbHI TOYKH 3 OIIIHKOIO «BiIMIHHO». JlOCKOHAIBHO
3HATU BCl TEMH Ta yMITH 3aCTOCOBYBATH iX.
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Kpurepii oriHioBaHHS pOOOTH CTYICHTA IPOTATOM 4 ceMecTpy

3agoBisibHO (60-74). Martu MiHiMyM 3HaHb Ta yMiHb. BiampamroBatu Ta 3aXMCTUTH BCi
nabopaTtopHi poOOTH Ta MOMAIIHI 3aBJaHHS. 3HATH METOAM HAONIVKeHHs (DYHKIH CrutaifHaMu,
BMITH KOPHCTYBAaTHCS MeTOJI0M HaiMeHmux kBajapaTiB (MHK). YMitu ducenbHO iHTErpyBatH ,
BUDIIIYBATH IHTETpaibHI pIBHSAHHA. 3HATH METOJM YHCEJIBHOTO pO3B’S3aHHS 3BHUYAMHUX
nudepeHifHNX pPIBHSAHb Ta CHCTEM 3BHYAMHUX AUGEPEHIIHHUX piBHSIHL. BHUKOpHUCTOBYBaTH
BOynoBani ¢pyHkiii nakety MathCAD st BUpiliieHHs 3a/1a4 YHUCEIbHOTO aHaJi3y.

Hoope (75 - 89). TBepao 3HATH MiHIMYM 3HaHb, BAKOHATH yCi 3aBAaHHs. [loka3zaTy BMiHHS
BUKOHYBaTH Ta 3axXWIIaTH BCi J1aboparopHi poOOTH B OOYMOBIIEHHI BHUKJIagadueM CTPOK 3
OOTpyHTYBaHHSM PIIICHb Ta 3aXOIB, sIKi 3alPOMIOHOBAHO Y poO0OTax. 3HATH METOIU HAOIMKEHHS
¢GyHKUIKA crulaifHaMu, BMITH KOPUCTYBaTHCS MeToqoM HaiimeHmmx kBazapariB (MHK). Ywitu
YUCEIBHO IHTETPYBaTH , BUPINIYBaTH IHTETpajbHI PIBHAHHSA. 3HATH METOAM YHUCEIHLHOTO
PO3B’sI3aHHS 3BUYAHUX JU(EPEHIIHHNX PIBHIHD Ta CUCTEM 3BHUAHUX AU(EpEeHIIHUX PIBHSHB.
BukopucroByBatu BOymoBaHi (ynkiii makerie Matlab (Octave), Python s BupimienHs 3amau
YUCEIILHOTO aHAaJI3y.

Bigminno (90 - 100). IloBHO 3HAaTH OCHOBHIM Ta JOJATKOBHMU MaTepian. 3maTH BCi
KOHTPOJIbHI TOYKHM 3 OIIIHKOI «BiIMiHHO». 3HaTH yci TeMu. OpieHTyBaTUCS y MiApyYHUKAX Ta
nociOHMKax. be3noMuIKoBO BUKOHYBATH Ta 3aXUIIATU Bci Ja0OpaTopHi poOOTH B 0OYMOBJICHHIA
BUKJIAIAY€M CTPOK 3 JOKJIAAHUM OOTPYHTYBAHHSIM DIllleHb Ta 3aXOiB, SIKi 3aIPOIIOHOBAHO Y
poboTax.

HIkana oninoBaHHsA: 0aJbHA | TPagUuUiiiHa

. Ominka 3a TpaIuIiHHOO [TKAJIO0
Cyma OaniB : . :
[cnut, nudepeHuiioBaHuil 3aiK 3anik
90 - 100 Bigminzo
75 -89 Jlo6pe 3apaxoBaHO
60-74 3a710BiIBHO
0-59 HeszanoBiibHO He 3apaxoBaHno

13. MeToauune 3a0e3meyeHHA
HaBuanpHo-MeToanyHe 3adesreyeHHs muciuuiuniagu "Meroau obuucnenp” mid OakaigaspisB /
Harr. aepoxocm. vH-T iM. M. €. JKykoBcrpkoro "Xapkis. asiail. iH-T" : po3po0. O. B. Sposa. -

XapkiB, 2019. - 192 c . -
http:/library.khai.edu/library/fulltexts/doc/__1001Metodi_Obchislen.pdf
1. OcHoBu iH(OpMALIHHUX TEXHOJOTI Ta mporpamyBaHHS : HaB4. moci0. a0 Ial.

npaktukymy / F0. O. Cko6, O. B. Ilarokina, O. B. Xantypin ; M-Bo OCBITH 1 Hayku
Vkpainu, Haim. aepokocm. yH-T iM. M.€. XKykoBcekoro "Xapk. asiam. iH-T". - X. - Harr.
aepokocM. yH-T iM. M.€. XKyxkoBcekoro "Xapk. aBia. iH-1", 2005. - 77 c.

2. Programming and numerical methods. Part 2: Numerical methods using MatLab and
Mathcad : guidance manual for laboratory works / O.V. Yarova, D.l. Chumachenko. —
Kharkiv : National Aerospace University «Khai», 2016. — 93 p.

14. PexomenaoBaHa Jireparypa
baszoBa

1. ®empaman JI. II. UYucenpni w™eromum B iHGopmarumi: [ligpyunux /
JI. TI. ®enbaman, A. 1. Ilerpenko, O. A. ImutpieBa. - K. : Bunasuuua rpyna BHV, 2006. -
480 c.

2. Annmpynux B.A., Bucompka B.A., Ilaciynuk B.B., Yupyn JLb., Uupyn JL.B.
UucenbHl METOIM B KOMI ‘IOTEPHUX HayKax: HaBUYaJbHUM mociOHWK, Tom 2 3a pen. B.B.
IMaciunuka — JIpBiB: Bugasuunrso «Hosuit Cit — 2000», 2020. — 536 c.
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3. Amnmxeituak LA., @emrox €.M. Ta iH. [IpakTHKyM 3 00YHCITIOBATBHOT MAaTEMAaTHKH.
OcHoBHI yuciioBi Metoau. —JIsBiB, 2001, 4.1, 4.2,

4. Marsiituyk S1.M. Metoau Ta anroputmu obuucinenb Ha EOM / HaBu. nmociOHuK. —
JIsBiB: Jlira-IIpec, 2008. — 84 c.

5. C.llaxno. YucenpHi mMeronu JiHiHHOI anreOpu. — JIpBiB: BumaBHHuUMil 1eHTp
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